Background: Persons with dementia (PwD) need support to remain in their own homes as long as possible. Family caregivers, homecare nurses and general practitioners (GPs) play an important role in providing this support, particularly in rural settings. Assessing caregiver burden is important to prevent adverse health effects among this population. This study analysed perceived burden and needs of family caregivers of PwD in rural areas from the perspectives of healthcare professionals and family caregivers. Methods: This was a sequential explanatory mixed methods study that used both questionnaires and semi-structured interviews. Questionnaires measuring caregiver burden, quality of life and nursing needs were distributed to the caregivers; health professionals received questionnaires with adjusted items for each group. Additionally, in-depth qualitative interviews were carried out with eight family caregivers. Results: The cross-sectional survey population included GPs (n = 50), homecare nurses (n = 140) and family caregivers (n = 113). Healthcare professionals similarly assessed the psychosocial burden and stress caused by behavioural disturbances as most relevant. Psychological stress, social burden and disruptive behaviour (in that order) were regarded as the most important factors from the caregivers' perspective. It was found that 31% of caregivers reported permanent or frequent caregiver overload. Eight themes related to caregiver burden emerged from the subsequent interviews with caregivers. Conclusions: Professional support at home on an hourly basis was found to be highly relevant to prevent social isolation and compensate for lack of leisure among caregivers of PwD. Improvement of interprofessional dementia-related education is needed to ensure high-quality primary care.
Introduction
Worldwide, approximately 46.8 million people are diagnosed with dementia. By 2050, this number is projected to rise to 131.5 million [1] . The majority of persons with dementia (PwD) live in community settings and receive care from family members and friends [2] . In particular, high-income countries experience an increasing number of PwD related to life expectancy, ageing of the population and improved diagnostic options [3] . As the number of PwD rises, the number of family caregivers will probably increase simultaneously [4] . Due to youth depopulation, the proportion of aged people at risk for dementia is expected to be higher in rural areas compared with urban areas. In addition, rural areas are characterised by limited access to health and social services [5] , a circumstance which may be more acute for older people with less mobility. Persons with dementia and their caregivers in rural areas have a considerable unmet need for support due to limited access to metropolitan centres and a lack of dementia specialists such as neurologists or psychiatrists [6, 7] . The Austrian public healthcare system operates a seven-level financial system for people in need of care. The amount of support depends on the extent of the need and is not dependent on income and age. Care recipients are examined by a doctor or nurse and then assessed according to their dependency in a seven-level system. Whether or not a PwD lives in a rural area is not specifically taken into consideration.
Several studies reported that caring for a PwD requires physical, psychological, social and financial resources for caregivers and their families [4, 8, 9] . Furthermore, caregivers of PwD have higher levels of caregiver burden than non-dementia caregivers [10, 11] , and studies suggest multifactorial influences on burden in dementia caregiving [12, 13] . Caregiver burden has been identified as a key predictor of long-term care placement among PwD [14] . Thus, identification of relevant dimensions of burden is important to support family caregivers and to prevent early nursing home placement of PwD. Despite the challenges, dementia caregiving also has fulfilling aspects, such as connectedness, a sense of purpose or an experience of personal growth [15, 16] .
Because of the demographic characteristic drawbacks and higher prevalence of dementia in rural settings, the role of general practitioners (GPs) and homecare nurses will gain importance with regard to ensuring quality in primary care [1] . To generate a more holistic view of the care situation, the collaboration of GPs, nurses and other health professionals is crucial [17, 18] . Both healthcare professionals and family caregivers are faced with the burdens attributable to caring for PwD. However, literature regarding the perceived needs of family caregivers of PwD in rural areas from the perspective of the family caregivers and healthcare professionals is scarce. [19] . Most studies highlighted caregiver burden and needs from the perspective of either the caregiver, the doctors or the nurses [20, 21] . Furthermore, several studies indicated gaps in GPs' education on and management of cognitive diseases [22, 23] . Lack of special training and time and other issues such as missing reimbursement in context of rising dementia prevalence places a strain on GPs and other involved healthcare professionals working with PwD and their caregivers [24] .
Objective
The objective of the interdisciplinary PAiS study (Pflegende Angehörige von Menschen mit Demenz in Salzburg-Family caregivers of persons with dementia in Salzburg) was to analyse family caregiver burden in a rural-provincial setting from different perspectives. This study therefore investigated attitudes, experiences and opinions regarding family caregiver burden of GPs, homecare nurses and caregivers of PwD in rural areas of Salzburg, Austria, and compared their perspectives.
Furthermore, this study aimed to explore interprofessional cooperation in dementia care between GPs and homecare nurses and to assess their relevant knowledge.
Methods

Design
This was a cross-sectional study that used a sequential explanatory mixed methods design comprising quantitative data and in-depth semi-structured qualitative interviews [25] . The study design emerges from the pragmatism paradigm, which focuses on the consequences of actions, is problem centred, pluralistic and real-world practice oriented [25] .
Surveys of family caregivers of PwD, GPs and homecare nurses were conducted in rural areas of Salzburg between November 2016 and May 2017. Pre-tests of all questionnaires and instruments were performed within regions in Austria comparable to the rural area of Salzburg.
Instruments
Family caregivers, GPs and homecare nurses were administered questionnaires containing group-specific items to capture their perspectives on the burden of family caregivers of PwD, quality of life (QoL) among the family caregivers and limits of care at home regarding early nursing home placement. In an open-ended question, GPs and nurses were asked about one or more special qualification concerning dementia and/or geriatric psychiatry. Dependency among PwD was explored with the Barthel Index, which was used to assess activities of daily living (ADL) [26] , and the Nurses' Observation Scale for Geriatric Patients (NOSGER), which was used to evaluate the cognitive and behavioural aspects of PwD [27] . The Barthel Index assesses 10 daily activities with differently weighted scores that sum up to a total score of 100 (representing complete independence on all daily activities). Lower scores indicate higher dependency levels. The NOSGER consists of 30 items covering 6 dimensions represented by 5 items each. Each item is measured on a 5point scale, and the scores for each subscale range from 5 to 25 points, with higher values indicating greater impairment. The subjective burden of family caregivers was analysed with the short version of the Burden Scale for Family Caregivers (BSFC-s) [28] . The overall QoL and general health of family caregivers were evaluated according to the EUROHIS-QOL [29] . The 10 items of the BSFC-s are rated on a 4-point scale ('strongly disagree' to 'strongly agree') with higher scores indicating greater caregiver burden. The EUROHIS-QOL is a self-assessment measure with eight items measured on a 5-point scale, each with higher scores representing a higher overall QoL. Our survey recorded the level of care allowance received by the PwD.
Sampling
Samples for GPs, homecare nurses and the family caregivers were drawn from rural areas in Salzburg. Rural areas are defined on the basis of their degree of urbanisation typology by the European Commission [30] as either intermediate or thinly populated areas. Of the 119 local administrative units of Salzburg, only the city of Salzburg is excluded as a densely populated area.
The sampling strategy differed significantly across the three samples. The sampling of GPs was public registerbased. All 172 GPs in Salzburg received a postal paper-andpencil questionnaire. Nurses were recruited through homecare nursing services organisations. Coordinators of these services distributed the self-administered paper-and-pencil questionnaires among their homecare nurses, collected the completed questionnaires and returned the questionnaires. Homecare nurses were asked to identify family caregivers and inform them via an information letter about the project, and the study was promoted through mass media and other channels. GPs were requested to inform family caregivers of PwD among their patients about the study. Family caregivers were provided with the self-administered paper-and-pencil questionnaire and a free return envelope. The survey mode was selected according to the requirements of the caregivers. Self-administered paper-and-pencil questionnaires seem particularly useful as the respondents are free from any pressure to respond and can take breaks as needed, e.g. to address spontaneous needs of the PwD.
Semi-structured interviews were conducted with a convenience sample of eight caregivers of PwD. Eligible interview partners were recruited from a sample of caregivers who voluntarily responded to the public invitation for study participation. All interviews were conducted by one of two experienced members of the study team. The guideline-based qualitative interviews included four topics: challenges in caregiving and experiences providing care; availability and utilisation of and satisfaction with local healthcare services; subjective opinion about interprofessional teamwork of GPs and homecare nurses and suggestions for improvement.
Analysis
Quantitative data were analysed using IBM SPSS Statistics v. 23.0 (IBM Corp., Armonk, NY, USA). We restricted our statistical analysis to descriptive measures to compare results of GPs, homecare nurses and family caregivers because we lacked data to cross validate our samples. The qualitative interviews were audiotaped, transcribed and anonymised. The transcripts were transferred to the qualitative data software MAXQDA (VERBI Software, Berlin, Germany), and the qualitative data material was analysed following thematic analysis according to Mayring, using the summarising approach with a combination of inductive category development and deductive category application. It aims to reduce the material in a manner to preserve essential content and create a manageable corpus by abstraction, which represents the basic material [31] .
To triangulate findings form the quantitative and the qualitative branch of the study, a mixed methods matrix [32] (see Figure 1 ) was used for data integration.
Results
We received 55 questionnaires from GPs and excluded GPs from the city of Salzburg, GPs with private practices and those with patients in nursing homes only. In sum, the final sample consisted of 50 GPs from rural areas in Salzburg (response rate 29%). A total of 140 homecare nurses completed the survey, and we received 113 eligible and completed questionnaires from family caregivers.
Comparison of homecare nurses and GPs (see Table 1 ) showed that 36% (n = 18) of GPs were female and more than 90% (n = 130) of the nurses were female. Over 50% (n = 47) of GPs reported having extensive experience in caring for patients with dementia with an average of 23 patients per physician (22.6 ±16.1). Homecare nurses were caring for an average number of nine PwD (8.8± 7.5), which represents 20-30% of all their clients.
Specific knowledge and education with regard to geriatrics were reported by 44% (n = 22) of the GPs; however, only half of these (n = 11) indicated that their training included dementia-specific education in the open-ended responses and the other half (n = 11) indicated that their training included education in related topics like palliative care or psycho-social medicine. Only 9% (n = 12) of the homecare nurses reported having special training in geriatrics. The majority of caregivers in our study had been caring for a close family member for an average (SD) of 4.6 (4.0) years, spending an average (SD) of 7.5 (7.9) hours per day providing care (Table 2 ). In general, 83% (n = 94) of carers received informal support from other individuals, primarily from other family members (64%, n = 60). Of all included caregivers, 60% (n = 64) used homecare nursing services, 13% (n = 14) used 24-hour live-in care and 17% (n = 20) received no additional formal or informal help. Most respondents (82%, n = 92) lived in areas with less than 15,000 inhabitants. Sixty-one percent (n = 70) of caregivers were living in the same household with the PwD. The average distance (SD) for caregivers who were not living in the same household with the PwD was 31.8 (50.7) km by public transportation and 28.6 (41.7) km by car. Forty percent of the PwD were categorised as 'independent' based on the results of the self-care assessment using Barthel Index [26] . The remaining PwD were categorised as partly or fully dependent ( Table 2) . Most PwD in our study were categorised as level 3 recipients of the Austrian public care allowance system.
Cognitive impairment and behavioural disorders were assessed using the NOSGER scale. In this study, the mean (SD) score for the NOSGER subscale 'disturbing behaviour' was 10.16 (3.19 ) and for the NOSGER subscale 'memory' was 16.72 (3.62), both above the clinical cut-off score [27] .
Caregiver burden from different perspectives
GPs, homecare nurses and family caregivers provided information on identical items measuring the perceived burden of family caregivers of PwD (Figure 1 ). In general, GPs and homecare nurses shared a similar perspective on the burden of family caregivers. However, the family caregivers themselves reported slightly lower levels of burden in all dimensions. All three groups considered psychological burden to be the most severe form of burden. On average, the GPs and the homecare nurses perceived the psychological burden placed on caregivers to be between 'severe' and 'rather severe', whereas caregivers themselves reported only mediocre burden.
In addition, GPs and homecare nurses identified stress caused by personality changes and social burden as the two dominant stress dimensions with a 'rather strong' or 'very strong' intensity. Both groups considered physical burden, financial burden and burden due to long distances or bureaucratic hurdles as mediocre with little differences in their evaluations; however, homecare nurses perceived these four burdens as slightly more severe compared with GPs.
Beyond psychological burden, the majority of family caregivers considered social burden, bureaucratic hurdles, stress due to personality changes and physical burden as significantly less pronounced and as between rather little and mediocre burden on average. From the perspective of the family caregivers, psychological burden, social burden and stress caused by personality changes were the dominant three stress dimensions; 31% reported a permanent or at least frequent feeling of caregiver overload. Social stress, the feeling of overload and captivity in the caregiver role were particularly accented in the interviews (overview of all dimensions see Figure 1 ).
Interprofessional cooperation from different perspectives
Eighty-four percent of GPs and 76% of homecare nurses agreed that improvement in interprofessional communication and teamwork were desirable. The main problems identified were missing interprofessional education (70% [n = 35] and 82% [n = 104], respectively), lack of time (63% [29] and 82% [109], respectively) and lack of remuneration (35% [17] and 60% [69], respectively).
Eighty-six percent (n = 84) of caregivers indicated the communication with the GPs as 'good' or even 'very good'. Ninety-seven percent (n = 64) of caregivers indicated the communication with homecare nurses as 'good' or even 'very good'. Communication with psychiatrists and neurologists was evaluated as 'good' or even 'very good' by the majority of caregivers. When asked whether a homecare nursing service was available, 86% (n = 92) of the caregivers responded affirmatively and almost 100% (n = 108) indicated that a GP was available locally. However, almost 30% (n = 26) of family caregivers reported a regional lack of dementia specialists, such as neurologists or psychiatrists.
Family caregivers' perceived experiences
The results of the qualitative component of the study revealed that caregivers distinguish between different dimensions of caregiver burden. Eight broad subthemes related to the multifaceted nature of caregiver strain emerged from the analysis: physical, psychological and social burden, rural setting, required supervision, limited time resources, tasks of caregiving and behavioural symptoms of dementia (Figure 1) .
During the interviews, family caregivers frequently reported feeling as if their social life was being limited by the social withdrawal of the PwD. Caregiver overload and role captivity were also common among the interviewees. Another reported challenge was the constant need for vigilance and supervision in caring for the PwD. A key theme in the interviews was the support offered by family members: lack of help and social reward from loved ones increased perceived caregiver burden and were described as a source of conflict between family members. Rurality and long distances were not directly linked with caregiver burden, but the issue of mobility was discussed in the interviews. With regard to mobility, some interviewees expressed a sense of dependency on driving.
Caregivers also reported on nocturnal care tasks, which has a particular impact on their recreation. Caregivers who do not cohabit with the PwD also spend extra time travelling to and from the PwD's home and perceive the care for two households or families as an additional burden. Regarding the cooperation with professionals, the caregivers particularly talked about their experiences with the GPs. It was positively noted that the GPs acknowledge the caregiver in their role and inquire about their well-being. It was also observed, however, that GPs lack dementia-specific knowledge resulting in unnecessary referrals of PwD to specialists.
The general practitioners, as I said, there are some who make an incredible effort, some who simply say immediately, you don't need to call me that's something for the medical officer anyway. They're overwhelmed, too (caregiver 6, 60).
Above all, the caregivers wished for the possibility of spontaneous respite care as a recommendation for improvement. One caregiver wished for more recognition from politics and society. In addition to the challenges of caring, the interviewees also described caregiver gain: the gratitude of the PwD, the stronger family cohesion due to the care for the PwD, the opportunity to give something good back to the PwD and the knowledge that providing care at home is in the PwD's interest. The knowledge acquired also helps to better understand the needs of PwD and to cope with difficult situations in caring for the PwD, e.g. challenging behaviour is perceived as a symptom of dementia and should not be taken personally.
I've always said to myself and my husband, remember, he [the PwD] is suffering from dementia. We must not take that personally (caregiver 5, 37).
Discussion
This study analysed the burden of family caregivers of PwD in a rural setting from different perspectives. Psychological burden was considered to be the most pronounced form of burden by all groups. However, beyond the congruence in this perception, the evaluation differed in severity of the burden and the relevance of the other dimensions between healthcare professionals and family caregivers of PwD. Physical and social burden, stress due to behavioural changes and burden due to bureaucratic hurdles were also considered relevant by family caregivers, whereas GPs and nurses considered burden caused by behavioural changes and social strain particularly strong. Remarkably, GPs and Comparing perspectives of family caregivers and healthcare professionals homecare nurses tended to assess caregiver burden more severely than caregivers themselves who put the main emphasis on other dimensions, although 31% of caregivers experienced overload often or very often in their role. There can be manifold reasons for these results. One reason could be the fact that the majority of PwD in this study were categorised as 'independent' or only 'partly dependent' in the self-care assessment and were therefore apparently in quite good physical condition. The gap of the reported burden between healthcare professionals and caregivers could also have age-related reasons. The findings suggest that life satisfaction in people over the age of 85 is significantly associated with mental health and loneliness and hardly with physical health [33] . Furthermore, the caregiving role should not only be perceived as a burden but can also be an experience of emotional reward and satisfaction. Spousal carers of PwD reported strengthening of their relationship and a higher purpose in life [34, 35] . The caregivers in our interviews also reported on positive aspects of caring for the PwD, especially when the entire family works together.
The focus of this study was on the rural provincial area because most studies related to this topic were performed in urban areas. In a Swedish study comparing caregiver burden of PwD in urban and rural areas, the authors observed a higher financial burden in people living in rural areas, whereas urban caregivers had less support from family members [21] . This finding may be related to differences in availability of services. Another study did not find a significant difference in caregiver distress and burden between urban and rural areas, although caregivers in rural areas may have had more difficulty accessing the services of specialised dementia institutions [7] . Our findings do not suggest a particularly strong burden related to the rural environment reported by the caregivers themselves. Further studies need to be carried out in order to validate this observation.
Median length of day care (7.5 hours per day) spent by the caregivers was comparable to other study results, which revealed daily length of providing care as one of the most consistent predictors of caregiver burden and depression [36] . Although the PwDs in our study appeared to be in good physical condition, a lot of time had to be spent on care. It is well known that supervision services are very timeconsuming, especially for mobile dementia patients. This expenditure of time is not included in the classic nursing services and is also not reflected in the Barthel Index. Since these services are not taken into account in the Austrian care allowance system either, they are not financially remunerated. Another notable result was that caregivers did not consider financial strain to be very relevant. This is all the more intriguing because the majority were retired and had low income. This finding may be due to the recruitment strategy because many family caregivers in our study had professional support (107/113) and therefore most likely a more comfortable financial situation. However, this result does not reflect the common point of view or the results from previous studies [37] . An obligatory general care insurance is currently an issue of political debate in Austria, because not everyone can afford professional homecare services.
Another aim of this study was to explore interprofessional cooperation in dementia care between GPs and homecare nurses and to assess their knowledge. As several other authors have reported, primary care physicians often lack special education concerning dementia diseases, although they play a pivotal role in caring for PwD and their relatives. A French study identified gaps in GPs training regarding diagnosis and managing behavioural disorders in patients with Alzheimer's disease. Other authors have reported that <50% of GPs have satisfactory knowledge about dementia diagnosis and management [22, 23] . The lack of healthcare services and specialists in rural areas increases the pressure on GPs providing high-quality care for dementia patients [38] . GPs and other primary healthcare professionals face time constraints and limited personnel and financial resources in their daily practice. Although we did not systematically check the specific knowledge of GPs, only a minority of included GPs (22%) reported having undergone special training related to dementia. This situation was even more apparent for homecare nurses (8.6%). The insufficient training of health professionals with regard to dementia could also be one reason why the caregiver burden was assessed differently. From our point of view, high-quality medical teaching would be important in order to learn how to deal with challenging behaviour in dementia care. Family caregivers of PwD with severe behavioural disorders, in particular, need support, but this can only be provided by well-qualified professionals.
The PAiS study emphasises the importance of interprofessional teamwork, particularly in rural areas. The collaboration of different healthcare professionals in dementia care seems desirable and can aid in the sharing of knowledge and skills [38] . This collaboration would also strengthen the role of primary care networks, which would gain importance in the dementia care system [1] . The results of the PAiS study suggest that there are different points of view among family caregivers, homecare nurses and GPs regarding family caregiver burden. Furthermore, the importance of vigilance for the needs and resources of caregivers is highlighted. Caregivers reported good communication and teamwork with nurses and GPs, which can be seen as a resource. The research has also shown that health professionals expressed the wish for interprofessional education and financial remuneration for non-conventional care services like conversation or activity.
The perceived burden of caregivers was not particularly related to the rural environment, but simply to the dependency on a car. It can therefore be assumed that supporting family caregivers in their mobility would reduce their perceived stress. The study revealed that carers in rural areas wish for respite care for temporary flexible relief. As an essential finding of our study, it should be taken seriously that psychological strain was considered by all three respondent groups to be the most stressful dimension.
Strengths and limitations
This study has several limitations. First, the diagnosis of dementia was not based on medical records but on family caregivers' reports of symptoms. It cannot be ruled out that a few caregivers were providing care to a family member suffering from conditions other than dementia. Second, the response rate of homecare nurses and family caregivers was not documented due to the sampling strategy. Besides the recruiting difficulties, there was a lack of information on homecare nurses and family caregivers in rural areas of Salzburg to validate our sample. This study is the first to survey caregivers in the rural areas of Salzburg and caregivers and PwD are insufficiently captured in register data. The family caregiver and homecare nurse samples are non-random samples of rural areas of Salzburg with a probability of sampling bias. Therefore, the results need to be interpreted with caution. For future research, it would be beneficial to use the general population as sampling frame and apply a random sampling strategy to provide reliable prevalence figures. To avoid method effects across the samples, self-administered paper-and-pencil questionnaires were used for all samples, although for the GPs and homecare nurses, alternative modes like online surveys or telephone interviews might have been a reasonable alternative. In addition, 60% of our caregivers received help from homecare nurses, which is rather high and of course contributes to relief of the burden. This may explain why caregiver burden was not as high as expected.
Despite these limitations, the present study has some notable strengths. This study is one of the first to investigate the three different perspectives of groups involved in dementia caregiving including GPs and nurses and, therefore, provides a more holistic view on the issue. The chosen mixed methods approach with in-depth qualitative interviews provides a more profound understanding of the multifaceted stress dimensions of dementia caregiving.
Conclusion
This study emphasises the need for an increased offer of respite care for PwD in rural areas to relieve family caregivers' strain. Dementia-specific interprofessional training and education should be strengthened for GPs and other healthcare professionals who are involved in the dementia care in primary care. In addition, Austria would benefit from the development of advanced professional nursing roles, such as the community health nurse, who have long since worked with families and across generations to support the families affected by dementia to live well in the community setting [18] .
